
WHAT IS CLAIMED IS: 

1. A polymeric vehicle comprising an aqueous 
dispersion of a neutralized polymer in water, a co- 
solvvent, and an isocyanate cross-linking agent comprising 
5 an isocyanate compound, wherein the polymeric vehicle is 
effective for providing a coating binder film, wherein 
the polymefc is selected from the group consisting of 
condensation\polymers, addition polymer and hybrid 
polymers of coi^densation and addition polymers, wherein 
10 the polymer has axi acid value of from about 4 to about 70 
prior to neutralization, and a solubility of at least 
about 50 weight percent in a hydrophilic organic solvent 
which solvent has a solubility of at least 5 weight 
percent in water, and wherein the aqueous dispersion has 
|g 15 less than about 2 weight percent organic solvent, at 

^ least about 30 weight percent\solids , a viscosity of less 

jo than about 20 poise at a temperature of about 25*C., V and 

L. a mean particle size of not more \han about 300 nm. 

ji 2. The polymeric vehicle of claim 1, wherein 

O 20 isocyanate compound is a polymeric isocyanate compound. 



3. The polymeric vehicle of claim 1, wherein the 
isocyanate compound is a blocked isocyanate compound. 

4. The polymeric vehicle of claim 1, wherein the 
isocyanate compound is an unblocked isocyanate compound. 

25 5. The polymeric\vehicle of claim 1, wherein the 

isocyanate compound is sedecteck f rom the group consisting 
of hexamethylene diisocyanate KJHDI) , isophorone 
diisocyanate (IPDI) , tetrametwlxylene diisocyanate 
(TMXDI) , trimethylene dii/socyafi^te , tetramethylene 

3 0 diisocyanate, pentamethylerfe diVsh^yanaJ^T 1 / 2 -propylene 
diisocyanate, 2,3-butylene diisocyarS^te , 1,3-butylene 
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diisocyanate, 2,4, 4 - trimethylhexamethylene 
diisocyanate\2 , 2 , 4 -trimethylhexamethylene diisocyanate 
cycloalkylene\diisocyanates such as 1 , 3 -cyclopentane- - 
diisocyanate, I , 4 -cyclohexane-diisocyanate 1,3- 
cyclohexane-diiBocyanate , m-phenylene diisocyanate , p- 
phenylene diisocyanate, 4 , 4 1 -diphenyldiisocyanate , 1 , 5 
naphthalene diisofcyanate , 4,4" -diphenylmethane 
diisocyanate, 2,4-Voluene diisocyanate, 2,6-toluene 
diisocyanate, trim^orized HDI, trimerize IPDI, 
triphenylmethane-4 , 4' , 4 " - triisocyanate , 1,3,5- 
triisocyanatobenzene \ 1 , 3 , 5- triisocyanatocyclohexane , 
2,4, 6- 1 r i i socyanatot o\uene and go- isocyanatoethyl -2 , 6- 
diisocyanatocaproate , 
4,4' -diphenyldimethylmfethane^, 2 ■ , 5 , 5 ■ - tetraisocyanat 



NCO 



CK 



CH 2 =CC0CH 2 CH 2 N=0*=0 



O 



and the biuret of hexamethylene diisocyanate (HDD , sa 
biuret having the structure \ 




— 0?H 2 ) 6 — NCO 



OCN — (CH 2 ) 6 — N 



10 





15 



20 



25 



9*^^ K. A formulated coating composition comprising an 
aqueous\dispersion of a neutralized polymer in water, a 
co-soiven\, and an isocyanate cross-linking agent 
comprising ^n isocyanate compound, the formulated coating 
composition Being effective for providing a coating 
binder film, wherein the polymer is selected from the 
group consistingN^pf condensation polymers, addition 
polymer and hybrickpolymers of condensation and addition 
polymers, wherein tire polymer has an acid value of from 
about 4 to about 7 0 pr^or to neutralization, and a 



n-^l iiU-i 1 -J f Tr 
k-J V_/ _1_ LiXy -L -I I- V_ j' 



hydrophilic organic solveiV: which solvent has a 
solubility of at least 5 weight percent in water, and 
wherein the aqueous dispersioia has less than about 2 
weight percent organic solvent\ at least about 3 0 weight 
percent solids, a viscosity of l\ss than about 2 0 poise 
at a temperature of about 25"C, a*j<i a mean particle size 
of not more than about 3 00 nm. 



7. The formulated coating composition of claim 6, 
3 0 wherein isocyanate compound is a polymeric isocyanate 
compound . 



8. The formulated coating composition of claim 6, 
wherein the isocyanate compound is a blocked isocyanate 
compound . 
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9. The formulated coating composition of claim 6, 
wherein the isocyanate compound is an unblocked 
isocyanate compound . 



HI 



10 



15 



20 



,0. The formulated coating composition of claim 6, 
whereiA^the isocyanate compound is selected from the 
group consisting of hexamethylene diisocyanate (HDI) , 
isophorona diisocyanate (IPDI) , tetramethylxylene 
diisocyanatrfe (TMXDI) , trimethylene diisocyanate, 
tetramethylei&e diisocyanate , pentamethylene diisocyanate , 

1. 2 - propylene >di isocyanate , 2 , 3-butylene diisocyanate, 

1 . 3- butylene diisocyanate, 2,4, 4 - trimethylhexamethylene 
diisocyanate, 2 , 2 - trimethylhexamethylene diisocyanate ; 
cycloalkylene diis^cyanates such as 1 , 3 -cyclopentane- - 
diisocyanate, 1, 4 - eye lohexane - di isocyanate 1/3- 
cyclohexane-diisocyana^te , m-phenylene diisocyanate , p- 
phenylene diisocyanate ,\ 4 , 4 ' -diphenyldiisocyanate , 1,5- 



naphthalene diisocyanate\ 4 

J -■ -« *~* ■»»•■—» -v-> — \ 4— *") A +~ /^N Til ^ a 



diisocyanate , trimerized y 
triphenylmethane-4 , 4 1 , 4, 
triisocyanatobenzene , 
2,4, 6-triisocyanatotol 
diisocyanatocaproate , 
4 , 4 1 -diphenyldimethylmethane-2 , 2 




^.phenylme thane 
yanate , 2,6- toluene 
imerize IPDI , 
cyanate , 1,3,5- 
socyanatocyclohexane , 
isocyanatoethyl-2 , 6- 



5_L^t©^rarisocyanate , 



25 
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10 



CH 2 =CCOCH 2 CH 2 N=C=0 




and the biuret on hexamethylene diisocyanate (HDI) , said 
biuret having the Structure 

O 



OCN — (CH 2 ) 6 — N 



1 — NH — (CH 2 ) 6 — NCO 



H 2 ) 6 — NCO 



11. A polyrrtej^arc vehitaJ_e comprising an aqueous 
15 dispersion of a neutral i zecM)olymer in water, a co- 
solvent, and an isocyanate c:ros^s- linking agent comprising 
and isocyanate compound, the polymeric vehicle being 
effective for providing a coating binder film, wherein 
prior to neutralization the polymer is a polyester 
2 0 polymer having an acid value of frkpm about 10 to about 3 5 
prior to neutralization and the dispersion has less than 
about 2 weight percent organic solvent, at least about 30 
weight percent solids, a viscosity of uess than about 10 
poise at a temperature of about 25"C, \nd a mean 
25 particle size in the range of from about\40 to about 200 
nm. 



12. The polymeric vehicle of claim 11, \ wherein 
isocyanate compound is a polymeric isocyanate\ compound , 
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13. (\ The polymeric vehicle of claim 11, wherein the 
isocyanatoy compound is a blocked isocyanate compound. 

14. Tl^e polymeric vehicle of claim 11, wherein the 
isocyanate coitapound is an unblocked isocyanate compound. 



10 



15 



20 



25 



15. The polymeric vehicle of claim 11, wherein the 
isocyanate compound is selected from the group consisting 
of hexamethylene daisocyanate (HDI) , isophorone 
diisocyanate (IPDI)\, tetramethylxylene diisocyanate 
(TMXDI) , trimethylefte diisocyanate, tetramethylene 
diisocyanate , pentamethylene diisocyanate , 1 , 2 -propylene 
diisocyanate , 2,3 -butylene diisocyanate , 1,3 -butylene 



diisocyanate , 2,4, 4-tr 
diisocyanate, 2 , 2 , 4-tri 
cycloalkylene diisoc^ 
diisocyanate , 1 , 4 -cVcloh 
cyclohexane - di isocy. 



thy] 



me 



mat 



phenyl ene di isocyans- 



examethylene 
examethylene diisocyanate; 
such as 1 , 3 -cyclopentane- - 
e-diisocyanate 1 , 3 - 
phenylene diisocyanate, p- 
iphenyldi isocyanate , 1,5- 
naphthalene diisocyanate, 4 \4 ' -cfirp hcnylme thrafie 
diisocyanate, 2,4-toluene diisocyanate, 2,6-toluene 
diisocyanate, trimerized HDI , \t rimer ize IPDI, 
triphenylmethane-4 , 4 ' ,4" - triisocyanate , 1,3,5- 
triisocyanatobenzene , 1,3, 5-trid>socyanatocyclohexane, 
2,4, 6- triisocyanatotoluene and co-\socyanatoethyl -2 , 6- 
diisocyanatocaproate , 
4,4' -diphenyldimethylmethane-2 , 2 ■ , £w 5 ' - tetraisocyanate , 



NCO 
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16. A formulated coating composition comprising an 
15 aqueous dispersion of a neutralized polymer in water, a 
co-solvent, and an isocyanate cross^ linking agent 
comprising an isocyanate compound, tlae formulated coating 
composition being effective for providing a coating 
binder film, wherein prior to neutralization the polymer 
2 0 is a polyester polymer having an acid value of from about 
10 to about 35 prior to neutralization ana the dispersion 
has less than about 2 weight percent organifc solvent, at 
least about 3 0 weight percent solids, a viscosity of less 
than about 10 poise at a temperature of about p'C. , and 
25 a mean particle size in the range of from about\40 to 
about 2 00 nm. \ 
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17\. The formulated coating composition of claim 16, 
wherein \isocyanate compound is a polymeric isocyanate 
compound . 

18. \The formulated coating composition of claim 
5 16, wherein Vhe isocyanate compound is a blocked 

isocyanate coirupound . 

19. The formulated coating composition of claim 
16, wherein the isocyanate compound is an unblocked 
isocyanate compour 



10 



formulated 



2 0 . The 
16, wherein the isocy! 
group consisting of he 
i sophorone di i socyana 
diisocyanate (TMXDI) 
tetramethylene diiso£yan 
1 , 2 -propylene dusoc 



nati 



trii 



ng composition of claim 
compound is selected from the 
meth^Lene diisocyanate (HDD , 
!lPQlt) , tetramethylxylene 
ylene diisocyanate , 
15 tetramethylene diisojbyan^t^v, \pentamethylene diisocyanate, 

~ \3 - butyl ene di isocyanate , 
1 , 3 -butylene diisocyanate , 2 ,\,^< rimethylh examethylene 
diisocyanate ,2,2, 4 - trimethylhe^methylene diisocyanate ; 
cycloalkylene diisocyanates sucA as 1 , 3 -cyclopentane- - 
20 diisocyanate, 1 , 4 -cyclohexane-dio^socyanate 1,3- 

cyclohexane-diisocyanate , m-phenyl^ne diisocyanate , p- 
phenylene diisocyanate, 4,4 1 -diphenVldiisocyanate , 1,5- 
naphthalene diisocyanate , 4 , 4 1 -dipheiWlmethane 
diisocyanate, 2, 4 -toluene diisocyanata, 2,6-toluene 
25 diisocyanate, trimerized HDI , trimerizey IPDI , 
triphenylmethane-4 , 4 1 , 4 " -tri isocyanate, \. , 3 , 5- 
triisocyanatobenzene, 1,3, 5- triisocyanatoVyclohexane , 
2,4, 6- triisocyanatotoluene and oo-isocyanat\ethyl -2 , 6- 
diisocyanatocaproate , 
30 4,4' -diphenyldimethylmethane-2 , 2 1 ,5,5' -tetr^dsocyanate, 



-53- 




and the biuret of hexamethylene di isocyanate (HDI) , said 
biuret having the structure 
5 O 



10 



OCN — (CH 2 ) 6 — N 



/ 
\ 



C — NH — (CH 2 ) 6 — NCO 



C — NH — (CH 2 ) 6 — NCO 
II 

O 



15 21. A polymeric vehicle comprising a first 

component and a second component, the first component 
comprising an aqueous dispersion of a neutralized po\ymer 
in water and a co-solvent , the second component 
comprising an isocyanate cross -linking agent comprisii 

20 and isocyanate compound, the polymeric vehicle being 
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10 



effective for providing a coating binder film after the 
fiiNst component is mixed with the second component, 
wherfein prior to neutralization the polymer is a 
polyester polymer having an acid value of from about 10 
to abouk 35 prior to neutralization and the dispersion 
has less \han about 2 weight percent organic solvent, at 
least abouX 30 weight percent solids, a viscosity of less 
than about VQ poise at a temperature of about 25 *C, and 
a mean particle size in the range of from about 40 to 
about 2 0 0 nm . 



15 



20 



25 



a) provic 
aqueous dispersion i 
a co -solvent, whej 
is a polyester pj 
10 to about 3 5 



Vi^a 1 pqq t~ "h n ;=)! 



II M Ml/ 



30 



22 . A method for forming a coating binding film, 
said method comprifc 

ffirst component comprising an 
leutralized polymer in water and 
f*ior to neutralization the polymer 
iving an acid value of from about 
; jral i za JjrerT' and the dispersion 
Aht percent organic solvent, at 
least about 3 0 weight percent solids, a viscosity of less 
than about 10 poise at a temperature of about 25*C, and 
a mean particle size in the raNjge of from about 40 to 
about 200 nm; 

b) providing a second ctomponent comprising an 
isocyanate cross -linking agent comprising an isocyanate 
compound effective for cross -linkingv the polymer; 

c) mixing the first componeVt and the second 
component to form a first component / second component 
mixture; and 

d) applying the first component Xsecond 
component mixture to form the coating binde^r film. 



A formulated coating composition comprising a 
spmponent and a second component, the first 



first 

component comprising an aqueous dispersion of a 
neutralized polymer in water and a co-solvent, the second 
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10 



15 



:omponent comprising an isocyanate cross-linking agent 
w\ich comprises an isocyanate compound, the first and 
seopnd component when mixed being effective for providing 
a costing binder film, wherein the polymer is selected 
from the group consisting of condensation polymers, 
additionVpolymer and hybrid polymers of condensation and 
addition polymers, wherein the polymer has an acid value 
of from aboWt 4 to about 70 prior to neutralization, and 
a solubilityXpf at least about 50 weight percent in a 
hydrophilic organic solvent which solvent has a 
solubility of al\least 5 weight percent in water, and 
wherein the aqueous dispersion has less than about 2 
weight percent organdie solvent, at least about 3 0 weight 
percent solids, a viscosity of less than about 20 poise 
at a temperature of ab<3ut 25 "C, and a mean particle size 
of not more than about 3 0£> nm. 



24. The formulated coating composition of claim 23, 
wherein isocyanate compound is a polymeric isocyanate 
compound . 

20 25. The formulated coating composition of claim 

23, wherein the isocyanate compound is a blocked 
isocyanate compound . 



25 



30 



26. The formulated coating composition of claim 
23, wherein the isocyanate compound is an unblocked 
isocyanate compound . 



27. The forrm 

23, wherein the is 
group consisting of hexami 
isophorone di isocyanate ( 
diisocyanate (TMXDI) , tri 
tetramethylene diisocyanat 
1 , 2 -propylene diisocyanate, 2,3- 




g composition of claim 

d is selected from the 
s diisocyanate (HDI) , 
tetramethylxylene 
diisocyanate , 
methylene diisocyanate , 
iisocyanate , 
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10 



15 



3 -butylene diisocyanate , 2,4, 4 - trimethylhexamethylene 
diisocyanate, 2,2 , 4 -trimethylhexamethylene diisocyanate; 
cyoloalkylene diisocyanates such as 1 , 3 -cyclopentane- - 
di i s\cyanate , 1,4- cyclohexane - di i socyanat e 1,3- 
cyc 1 ofiexane - di i socyanat e , m- phenyl ene di i socyanat e , p - 
phenylehe diisocyanate, 4 , 4 1 -diphenyldiisocyanate , 1, 5- 
naphthalene diisocyanate, 4,4' -diphenylmethane 
diisocyanate, 2,4-toluene diisocyanate, 2,6-toluene 
diisocyanatie , trimerized HDI , trimerize IPDI, 
triphenylmeft^ane-4 , 4 ' , 4 " - triisocyanate , 1,3,5- 
triisocyanatdbenzene, 1,3, 5-triisocyanatocyclohexane, 
2,4, 6-triisocyanatotoluene and co-isocyanatoethyl-2 , 6- 
diisocyanatocapVoate , 
4,4* -diphenyldi\ethylmethane-2 , 2 ' , 5 , 5 ' - tetraisocyanate , 




CH. 



CH 2 =CCOCH 2 CH 2 N=OfO 



o 



and the biuret of hexamethylene diisocyanate (HDI, 
biuret having the structure 



said 
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